Soman and sarin inhibition of molecular forms of acetylcholinesterase in mice. Time course of recovery and reactivation by the oxime HI-6.
The in vivo sensitivity of the molecular forms of the enzyme acetylcholinesterase to inhibition by either soman or sarin, reactivation by HI-6 and the time course of recovery following inhibition by soman were investigated in mice. Administration of HI-6 (50 mg/kg, i.p.) immediately after soman (100 micrograms/kg, s.c.) or sarin (150 micrograms/kg, s.c.) resulted in an apparent selective reactivation of the 10S and 16S molecular forms of acetylcholinesterase and no reactivation of the 4S form of diaphragm acetylcholinesterase. The apparent selectivity of the reactivation of the molecular forms of the acetylcholinesterase was probably due to the fact that the 10S and 16S forms of acetylcholinesterase are located primarily extracellularly and the 4S form intracellularly. The HI-6 was restricted primarily to the extracellular compartment due to its quaternary, hydrophilic nature. If the administration of HI-6 was delayed until 60 min following soman (100 micrograms/kg, s.c.) injection, no reactivation of any of the molecular forms of acetylcholinesterase could be found in the diaphragm. The soman-inhibited acetylcholinesterase had probably aged and, thus, was not susceptible to reactivation by HI-6. The time course of recovery of the molecular forms in the diaphragm occurred rather quickly with the smaller 4S and 10S forms recovering to control levels faster than the larger 16S form. It took between 8 and 16 days for the 16S form to recover to normal. In the brain, hypothalamic acetylcholinesterase molecular forms such as the 4S recovered faster than the 10S form which had not recovered to control 16 days after soman administration; the 16S form of acetylcholinesterase was not detected in the brain.